Method of Producing a Gas Generator Housing Part, Gas Generator 
including such Housing Part and Gas Bag Module 



Technical Field 

The invention relates to a method of producing a gas generator housing part of 
a thin-walled tube and of at least one laterally arranged connecting piece. In 
particular, the invention relates to a method of mounting a hollow igniter 
mounting housing to the tube defining an outer housing of the gas generator. 

5 Background of the Invention 

High requirements with regard to strength and tightness are set for a 
connection between a thin-walled tube as part of a gas generator housing and a 
connecting piece arranged thereon. The connection is to have a strength, as far as 
possible, which corresponds to the bursting strength of the tube. Preferably, the 

10 two parts are connected with each other by welding, which is problematical, 
however, because through the fact that the tube has thin walls, the material 
structure can be altered in an undesired manner due to too high an input of heat. If 
a thick connecting piece, which is solid at the connecting end, is welded 
externally onto a thin-walled tube, it is in fact principally the peripheral wall 

1 5 which is exposed to excessively high stresses during welding. On the other hand, 
gas generator housing parts can not, unfortunately, have peripheral walls with a 
high wall thickness, due to the weight requirements. 

The invention provides a method of producing a gas generator housing part, in 
which the tube only has a wall thickness of a maximum 10 %, preferably 
20 approximately 7 % of the external diameter (D) of the tube. 

Brief Summary of the Invention 

According to the method of the invention there are provided the following 
steps: 



a) Providing a tube having a wall thickness which amounts to a maximum 
10 % of the tube external diameter (D) and a minimum tensile strength 
which amounts to at least approximately 800 N/mm ; 

b) Providing a connecting piece having an external diameter which 
amounts to between 15 % and 40 % of the tube external diameter (D); 

c) Aligning the connecting piece radially to the tube such that an end face 
of the connecting piece faces the outer face of the tube; 

d) Joining the tube and the connecting piece by friction welding, by 
producing a relative rotation between the tube and the connecting piece 
and moving the tube and the connecting piece towards each other, 

e) the maximum welding time amounting to less than 1 sec, preferably 
less than 0.3 sec and 

f) the friction depth amounting to less than 80 % of the wall thickness of 
the tube. 

The method according to the invention provides a fine coordination of various 
parameters, which for the first time allow a relatively thick connecting piece to be 
laterally mounted to a thin-walled tube by friction welding. This welding process 
usually takes place in that the connecting piece is turned and then pressed radially 
against the peripheral wall of the tube. The friction depth is to be less than 80 % 
of the wall thickness, preferably approximately two thirds of the wall thickness, so 
that on the inner face of the tube a wall section still remains which can offer a 
sufficient resistance to the radial action of force by the connecting piece. 

As has been found in the costly development and in numerous investigations, 
unexpectedly a thick connecting piece can, however, be arranged onto a thin- 
walled tube from the exterior radially by means of friction welding, when the 
friction depth is not so high and the tube has a minimum tensile strength of at least 
800 N/mm 2 . 
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A further surprise is the finding that the tube is preferably to remain non- 
machined on the welding surface before the welding process. This means that the 
tube is not machined or pressed flat in the region of the welding surface, i.e. the 
contact surface between the connecting piece and the outer surface of the tube, in 
5 order to provide as precise and large a contact surface as possible between the 
connecting piece, which is to be welded on the end face, and the peripheral wall. 
It is merely advantageous to clean the outside of the tube in the region of the 
welding surface. Thus, it is the flat end face of the connecting piece which meets 
the curved outer surface of the tube. Due to the tube being non-machined in the 

10 region of the welding surface, however, the peripheral wall has a higher stability 
in this region than in the machined state and can offer a greater resistance to the 
radial force which is exerted on it by the connecting piece. Although the contact 
surfaces are therefore less large and are aligned to each other less precisely, which 
can result in a longer welding time, this disadvantage is surprisingly more than 

1 5 compensated by the greater stability of the peripheral wall. 

The tube has a wall thickness of a maximum of 2.5 mm, preferably even a 
maximum of 2 mm, and a tube external diameter of approximately 35 mm. 

The method according to the invention is applied in particular in a connecting 
piece which is used as an igniter mounting housing, i.e. is hollow. The igniter and 
20 the charge are then in connection with the interior of the tube via a through-bore 
which is provided in the connecting piece and in the peripheral wall and is 
produced after welding. 

The connecting piece can have a smaller diameter end on the tube side. 

The end of the connecting piece which is to be fastened by welding is solid, 
25 however, i.e. without a through-bore. Preferably, the end face which is brought 
into contact with the peripheral wall is flat, so that at the start of the friction 
welding process a line contact is produced. An advantage of the smaller diameter 
end consists in that after the friction welding process, the smaller diameter end 
forms a groove in which the weld bead lies. With this, it can become unnecessary 
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to further machine the weld bead, because it lies protected, preferably completely 
inside the groove and does not represent any risk of injury. 

The invention further relates to a gas generator which is produced in 
accordance with the method of the invention. The gas generator is distinguished in 
5 that the connecting piece is hollow and holds an igniter which is connected with 
the interior of the tube via a through-bore in the connecting piece, a combustion 
chamber containing a pyrotechnic material preferably being provided inside the 
tube. 

Finally, the invention also relates to a gas bag module with a gas generator 
1 0 according to the invention or produced according to the invention, and a generator 
holding plate. The connecting piece serves here as a device for fastening the gas 
generator to the generator holding plate, so that the connection between the 
connecting piece and gas generator meets further additional strength requirements. 

Brief Description of the Drawings 

15 - Figure 1 shows a longitudinal sectional view through an embodiment of the 

gas bag module according to the invention with a gas generator according to the 
invention, produced by the method according to the invention, 

- Figure 2 shows a section through the gas generator along line II-II in Fig. 1, 

- Figure 3 shows the cross-section according to Fig. 2 in a simplified symbolic 
20 illustration to indicate the dimensions of tube and connecting piece, and 

- Figure 4 shows the tube and the connecting piece before the production of 
the friction weld connection. 

Detailed Description of the Preferred Embodiments 

In Fig. 1 a two-stage tubular gas generator 10 is illustrated. The stages 12 and 
25 14 are defined by two separate combustion chambers 16 and 18, respectively, 
which are filled with disc-shaped pyrotechnic solid propellant 20. The cylindrical 
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outer housing of the gas generator 10 is formed by two tubes 22, 24 which are 
each associated with a stage 12 and 14, respectively, and which are connected 
with each other by means of a dividing wall 26. The two tubes 22, 24 have a 
closed end on the end face, facing outwards, and also an opposite, open end. An 
5 igniter unit 32, 34 is also associated to each stage 12, 14. 

Each igniter unit 32, 34 consists of a cylindrical, tubular connecting piece 
which forms an igniter mounting housing 36 and has in the interior a mounting 
space 38 to accommodate an igniter 40 and a charge 41. The igniter mounting 
housing 36 is represented by two connecting pieces which project radially from 
10 the cylindrical peripheral walls 42, 44 and are fastened thereto from the exterior. 

The end of the igniter mounting housing 36 on the tube side, facing the 
peripheral wall 42, 44, has a much smaller diameter, forming a shoulder. The 
smaller diameter end is given reference number 50. At this end, on the end face, 
the igniter mounting housing 36 and the peripheral wall 42, 44 have a through- 
15 bore 52 opening out into the mounting space 38. A finger-like gas inlet nozzle 53 
projects from the mounting space 38 through the through-bore 52 into the interior 
of the associated combustion chamber 16, 18. 

The gas generator 10 is part of a gas bag module which has a generator 
holding plate 60 and a gas bag 62, which is inflated by the gas generator 10. The 
igniter mounting housings 36, acting as connecting piece, also serve as a device 
for fastening the gas generator 10 to the generator holding plate 60, which has 
openings 64 through which the igniter mounting housings 36 are inserted from 
above. On the outer surface of the igniter mounting housing, a thread, a securing 
groove or a so-called 3-K-profile 66 is formed, which is described for example in 
DE 42 09 153 Al, which in this respect is incorporated herein by reference. A nut 
or another counter-piece equipped with the 3-K-profile can then be screwed from 
below onto the igniter mounting housing 36 to clamp the generator holding plate 
60. 



20 
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The method for producing a gas generator housing piece, namely a unit of the 
tube 22 or 24 and its associated igniter mounting housing 36, is described below. 
For simplification, only the connection between the tube 22 and the igniter 
mounting housing 36 is described, because the other housing part (tube 24 and 
5 associated igniter mounting housing 36) is produced in the same way and has the 
same geometries which are important for the method. 

The tube 22 has a tube external diameter D of approximately 35 mm and a 
very small wall thickness WS, which amounts to a maximum of 10 %, preferably 
approximately 7 % of the tube external diameter D, the present one preferably is 
10 even less than 2 mm thick, and consists of a material with a minimum tensile 
strength of at least approximately 800 N/mm 2 . The connecting piece, i.e. the 
igniter mounting housing 36, has a diameter do in the region of the smaller 
diameter end 50, which amounts to between 1 5 to 40 %, preferably approximately 
30 % of the tube external diameter D. 

15 The end face 78 of the connecting piece is flat before welding, and the 

connecting piece end, to be welded on, is solid; the mounting space 38, however, 
may have been fabricated in advance. The outer face of the tube 22 in the region 
of the contact (welding surface) is only cleaned before the welding process, but is 
otherwise entirely unprocessed and not flattened. 

20 Both parts are clamped into a corresponding tool, the alignment of the igniter 

mounting housing 36 taking place radially to the rube 22. The igniter mounting 
housing 36 is turned and moved radially onto the tube 22, the two parts thereby 
being friction-welded. The welding time amounts to less than 1 sec, preferably 
less than 0.3 sec, so that a development of heat takes place only relatively briefly. 

25 The friction depth h, which can be seen in Fig. 3, amounts to less than 80 % of the 
wall thickness WS, preferably approximately two thirds thereof. The igniter 
mounting housing 36 thereby does not penetrate into the interior of the tube but, 
rather, a wall section 90 remains between the inner face of the tube 22 and the end 
face 78 of the igniter mounting housing 36, which contributes to the maintaining 

30 of the stability of the peripheral wall 42. Optionally, a holding body could in fact 



be introduced into the interior of the tube during friction welding, in order to 
prevent a wall deformation; however, in the preferred embodiment of the 
invention, such a body can be omitted. 

The smaller diameter end 50, which is still present after the welding process, 
serves to receive the weld bead 80, which lies entirely inside the smaller diameter 
end 50 and does not require any further processing. 

The method according to the invention can also be used for arranging a 
threaded connecting piece on a thin-walled tube. 



